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(54) Oral appliance for reducing sleep apnea and snoring 



(57) An appliance (10) is provided for installation 
within the mouth (1 4) of an individual (1 6) to prevent ob- 
struction of the natural airway of the individual and to 
enhance natural ventilation during sleep. The appliance 
is hollow and is custom-molded to the oral cavity for bi- 
asing tissues surrounding the user's natural airway to 
keep the airway open. An external positive air supply 



(20) is also provided which connects to a tube (22) ex- 
tending from the appliance and forces air through the 
hollow appliance to a rear opening (24) of the appliance 
in the user's retroglossal area (26). A sensor (31) pro- 
vides control information to the positive air supply by 
sensing relative pressure in the user's oral cavity. The 
natural breathing cycle is thus enhanced but not con- 
trolled by the appliance. 
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Description 

This invention relates to appliances for preventing 
airway occlusion during sleep in individuals who suffer 
from sleep apnea or snoring, or both. More particularly s 
it relates to an appliance that is inserted into a user's 
oral cavity for providing an air pathway through the oral 
cavity. 

Airway occlusion during sleep may cause cessation 
of breathing (apnea) and lead to undesirable physiologic 10 
changes of hypoxemia and hypercapnia. Persons suf- 
fering from sleep apnea are at risk for systemic and pul- 
monary hypertension, arrhythmias leading to sudden 
cardiac death, and accidents due to hypersomnolence. 

Airway occlusion may be caused by decline in up- is 
per airway dilator muscle tone, especially the genioglos- 
sus muscle . Redundant pharyngeal tissue and edema 
may be contributing factors. Sleeping on the back may 
exacerbate airway occlusion due to the added effect of 
gravity on the tongue . Sleep apnea is most pronounced 20 
during the inspiratory phase of breathing (inhalation). In 
patients suffering from sleep apnea or snoring, or both, 
the retroglossal area is usually the most obstructed part 
of the airway. 

Various devices have been developed to facilitate 25 
breathing for those suffering from airway occlusion. One 
such device, as disclosed in U. S. Patent No. 4,676,240, 
issued to Gardy on June 30, 1987, provides a mecha- 
nism which holds the tongue forward in a vacuum cham- 
ber. Another device is disclosed in U. S. Patent No. 30 
4,170,230, issued to Nelson on October 9, 1979, which 
allows the user to breathe through his or her mouth with- 
out drying out the mouth. Another device, as disclosed 
in U. S. Patent No. 4,198,967, issued to Dror on April 
22, 1 980, teaches a method of holding the tongue in an 35 
unconscious or semi-conscious individual as an adjunct 
to resuscitation of the individual. 

U. S. Patent No. 3,370,179, issued to Williams on 
May 1 , 1 973, discloses a combination resuscitating, as- 
pirating and gastric draining apparatus which includes 40 
a tube extended down the throat of a victim in combina- 
tion with a draining apparatus. This apparatus uses a 
conventional resuscitating supply source acting through 
a demand valve and an elongate tube extending down 
the throat 45 

Appliances are also known which provide for nasal 
delivery of a positive air supply during both inspiration 
and exhalation. None of these inventions compensate 
for redundant pharyngeal tissue and laxity of airway di- 
lator muscle tone or provide a positive air supply via an so 
oral appliance. 

The present invention seeks to overcome at least 
some of the above deficiencies of the existing art. One 
aspect of the invention prevents airway occlusion during 
sleep, minimizing sleep apnea and snoring, by maintain- 55 
ing adequate opening in a user's retroglossal area. An- 
other aspect of the invention provides controlled positive 
air pressure directly into the same area to facilitate nat- 



ural breathing. Once a diagnosis of snoring or sleep ap- 
nea is made, a simple, comfortable appliance, operable 
by a patient without direct medical assistance can be 
custom made according to the invention to treat those 
conditions, for reducing the deleterious physiologic ef- 
fects snoring and sleep apnea produce. 

In a preferred method for manufacturing a sleep- 
apnea-and-snoring-reducing appliance according to the 
invention, a user's dental impression is used in making 
the appliance for wearing by that user during sleep. 

In a first embodiment of the present invention, a hol- 
low, body is molded to the user's oral cavity and includes 
an integral, generally C-shaped lip-like member con- 
forming to the user's bite impression. The appliance is 
thus natural and comfortable when inserted in the user's 
oral cavity. Furthermore, the molded design naturally 
secures the appliance in the desired position during use 
with no effort by the user, which is a necessary feature 
inasmuch as the appliance is intended to be worn while 
the user is asleep. A tube extends through the user's 
teeth and lips. An opening is formed at the rear of the 
body directed downward into the user's airway. The typ- 
ical and undesirable characteristic of a patient suffering 
from sleep apnea or snoring is the tendency of the tis- 
sues in the retroglossal area, typically the posterior por- 
tion of the tongue and the soft palate, to block the airway, 
interfering with normal breathing. This feature of the 
present invention effectively prevents such blockage by 
splinting the tissues in the retroglossal area, maintaining 
an open airway. 

In addition, an embodiment of this invention utilizes 
an external positive air supply which is coupled to the 
tube extending from the body. When positive air pres- 
sure is fed into the appliance, the body of the appliance, 
being constructed of a durable material such as acrylic, 
easily maintains positive pressure that forces air directly 
into the user's retroglossal area while the patient sleeps 
in various positions. Certain persons may also benefit 
by splinting during exhalation to avoid airway collapse 
as they exhale. 

The floor of the appliance rests above the tongue. 
This floor is shaped from a mold of the person's own 
palate. This personal shape facilitates a natural swal- 
lowing pattern, lessening saliva and preventing a gag 
reflex response. 

These and other advantages and features of the 
present invention will be apparent from the preferred 
embodiment described in the following detailed descrip- 
tion with reference to the accompanying drawings, in 
which: 

FIG. 1 is a perspective view of an appliance made 
according to the invention. 

FIG. 2 is a cross-sectional view taken generally 
along the line 2-2 of FIG. 1 illustrating the appliance of 
FIG. 1 inserted into a user's oral cavity. 

FIG. 3 is a plan view of the appliance of FIG. 1 show- 
ing connection to an air pressure source. 

FIG. 4 is a cross-sectional view of the appliance tak- 
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en generally along the line 4-4 of FIG. 3 showing the 
body bot in expanded and non-expanded mode. 

FIG. 5 is a bottom view of the appliance of FIG. 1 
showing the opening which is situated in a user's ret- 
roglossal area in normal use. 

Referring to the drawings, an oral appliance con- 
structed in accordance with the present invention is 
shown generally at 10 in FIG. 1 . FIG. 2 depicts a cross- 
sectional view of the appliance taken along line 2-2 in 
FIG. 1, illustrating a hollow body 12 of the appliance in- 
stalled in the oral cavity 14 of a user 16. In FIG. 3 a top 
view of the appliance is shown illustrating an air pathway 
1 8 from an external positive air supply 20, through a tube 
22, into a first opening 23 in the body, through hollow 
body 1 2, to a second opening 24, which, in the operative 
position, opens downwardly in the user's retroglossal ar- 
ea 26 as seen in FIG. 2. Referring again to FIG. 3, a 
second tube 28 is shown communicating from a point 
adjacent to opening 24, following generally alongside 
tube 22, and connected to the external positive air sup- 
ply 20. Air supply 20 is a conventional air supply, such 
as one having the proprietary name "BIPAP S/T-D" sold 
by Respironics, Inc. Tube 28 is connected to a conven- 
tional air pressure monitor 29 such as model no. 302220 
also sold by Respironics, Inc. Tube 28 and monitor 29 
form what is generally referred to as a sensor 31 . Con- 
ventional air supplies are also available that have the 
sensor built into them, thereby avoiding the need for a 
separate sensor 31 . 

A lip 30 as seen in FIGS. 1 , 3, 4, and 5 extends out 
from the anterior outer edges of body 12. Lip 30 is inte- 
grally attached to body 12 and includes indentations, 
such as shown at 32, 34. These indentations are pref- 
erably formed as dental impressions using conventional 
techniques. Lip 30 and body 1 2 are preferably made of 
acrylic using conventional methods. When installed in a 
user's oral cavity, as shown in FIG. 2, the appliance lodg- 
es vertically between the user's tongue 36 and the user's 
hard palate 38. Passing between user's teeth, such as 
upper tooth 40 and lower tooth 42, and between the us- 
er's lips including upper lip 44 and lower lip 46, tube 22 
is seen to communicate outside the user's oral cavity 1 4. 

Appliance 10 is naturally held in proper operative 
position by the shape of body 1 2 conforming nestingly 
to the user's oral cavity 1 4, bounded by soft palate 48, 
tongue 36, and hard palate 38. Accordingly, a user's 
tooth, corresponding to and naturally nesting in an as- 
sociated indentation 32, assists in holding appliance 10 
in the desired position in the user's oral cavity 14. An- 
other user's tooth, corresponding to and naturally nest- 
ing in indentation 34, further assists in securing the ap- 
pliance. Similarly, all of the user's teeth w ill have corre- 
sponding indentations in lip 30, such that appliance 10 
is securely held immobile with reference to the user's 
oral cavity 14 when installed by user 16. 

Appliance 1 0 may be used passively, without an ex- 
ternal positive air supply, as shown in FIGS. 1 and 2. In 
this embodiment, no sensor tube is necessary and the 



appliance performs its function by splinting the tissues 
such as the soft palate 48 preventing constriction as 
against the rear of tongue 36 and providing an uninter- 
rupted air pathway 18 between ambient air and the us- 

5 er's retroglossal area. 

In the embodiment particularly shown in FIG. 3, ap- 
pliance 1 0 is installed in a user's oral cavity 1 4 and con- 
nected to an external positive air supply 20 with tube 22 
and sensor 31 using a second tube 28, which terminates 

io at end 28A near opening 24. In operation, air is forced 
into hollow body 1 2, via tube 22 from air supply 20, when 
triggered by monitor 29. Monitor 29 is designed to sense 
the reduced pressure in tube 28 when the user begins 
to inhale. 

is Body 12 may also be composed of a resilient ma- 
terial, such as a form of silicone, which expands slightly 
when positive air pressure is applied, as shown in FIG. 
4 by expanded body 1 2'. Air is then inspired by the user 
through opening 24 collapsing body 12 slightly to a de- 

20 flated position as shown at 1 2". The air supply is turned 
off when increased air pressure is sensed when the user 
is no longer inhaling. The user may exhale around the 
appliance, or through it in the case where no air supply 
is attached. 

25 in the preferred embodiment of the present inven- 
tion, appliance 10 is tailored to an individual by impres- 
sions of the user's oral cavity and teeth using conven- 
tional methods. It will be understood by those familiar 
with the art that "tooth impressions" in the present con- 

30 text includes impressions of a user's bony oral cavity 
structure where the user lacked full dentition, or lacked 
teeth altogether. 

To manufacture an appliance in accordance with 
the present invention, a moldable hollow elongate body 

35 1 2 the approximate size of a user's oral cavity is formed. 
Then, a moldable horseshoe-shaped lip 30 is formed 
which protrudes in a place concentrically from the body 
12. The body 12 with lip 30 is then inserted into the us- 
er's oral cavity, while the material is still moldable, the 

40 user clenches his or her teeth on lip 30 and the appliance 
10 is molded in conformance with the user's oral cavity 
structure. First and second openings 23 and 24 are then 
formed on the molded appliance. A tube 22 is then at- 
tached to first opening 23. A second tube 28, if required, 

45 is then attached through first opening 23 and through 
hollow body 1 2 to a point adjacent to second opening 24. 

During the impression-taking phase of manufacture 
of the appliance, the user's lower jaw is preferably held 
slightly forwardly from a relaxed-jaw position. When the 

so finished appliance is installed by the same user, the 
nesting effect described herein urges the user's lower 
jaw 50 to a slightly forward position from a relaxed-jaw 
state. This feature further enhances the operation of the 
appliance by holding the user's tongue 36 forward and 

55 away from the user's soft palate 48, minimizing constric- 
tion caused by the juxtaposition of the tongue 36 and 
the soft palate 48. 

It will thus be appreciated that appliance 10 pro- 
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vides improved treatment of occlusive sleep apnea. A 
defined, unrestricted airway is provided to the posterior 
of a user's oral cavity, and more particularly to a down- 
wardly directed opening in the retroglossal area. An op- 
tional positive air supply thus directs a positive flow of 
air into the throat, beyond obstructing tissue. The appli- 
ance conforms to the user's oral cavity and teeth, mak- 
ing it comfortable to use. The addition of the positive air 
supply to the dental appliance formed by lip 30 in itself 
provides assistance to the patient's breathing. 

Variations in form and detail of the preferred em- 
bodiment may be made without departing from the 
scope of the described invention as literally set forth in 
the claims and as provided under the doctrine of equiv- 
alents. For example the appliance could be constructed 
of rigid material yet still provide the requisite ventilation 
assistance of the invention. The appliance body could 
be made smaller and other means could be used to an- 
chor the body in the oral cavity. 



cavity. 

8. The oral appliance of claim 6 in which the body is 
composed of resilient material. 

5 

9. The oral appliance of claim 6 in which the lip ex- 
tends continually around the one end of the body 
and is formed from a molded dental impression of 
the user's oral cavity formed with the user's lower 

10 jaw positioned slightly anteriorly from a relaxed-jaw 
position in relation to the upper jaw. 

10. The oral appliance of claim 4 further comprising an 
external positive air pressure source coupled to the 

15 tubular member for applying positive air pressure 
through the body to the second opening. 

11. The oral appliance of claim 10 in which the body is 
adapted to fill the oral cavity, with the second open- 

20 ing positioned in the user's retroglossal area. 



Claims 

1 . An oral appliance for facilitating breathing compris- 
ing: 

a hollow elongate body adapted for insertion in- 
to a user's oral cavity, the body having a first 
opening in one end and a second opening in 
the other end; and 

means for securing the appliance in the user's 
oral cavity with the first opening positioned an- 
teriorly. 

2. The oral appliance of claim 1 in which the body is 
adapted to fill the oral cavity, with the second open- 
ing positioned in the user's retroglossal area. 

3. The oral appliance of claim 1 in which the body is 
adapted for spatially conforming to the user's oral 
cavity . 

4. The oral appliance of claim 1 further comprising a 
tubular member extending from the body for provid- 
ing fluid communication, through the first opening, 
between the interior of the second opening and the 
exterior of the user's oral cavity. 

5. The oral appliance of claim 4 in which the body is 
tapered toward the second opening. 

6. The oral appliance of claim 4 in which the means 
for securing the oral appliance comprises a lip ex- 
tending from the body for grasping between the us- 
er' s teeth. 

7. The oral appliance of claim 6 in which the body is 
adapted for spatially conforming to the user's oral 



1 2. The oral appliance of claim 1 0 wherein the body and 
the member define an air supply pathway, the oral 
appliance further comprising sensor means for 
25 sensing the air pressure in the pathway, the source 
being responsive to the sensor for applying positive 
air pressure to the pathway when a relatively re- 
duced air pressure is sensed in the pathway. 

30 13. The oral appliance of claim 4 in which the lip holds 
the user's teeth apart with the tubular member ex- 
tending exteriorly of the user's oral cavity between 
the user's parted teeth. 

35 14. The oral appliance of claim 4 further comprising an 
external positive air pressure source coupled to the 
tubular member for applying positive air pressure 
through the body to the second opening. 

40 1 5. An oral appliance for facilitating breathing compris- 
ing: 

a hollow elongate body adapted for complete 
insertion into a user's oral cavity, the body de- 
45 fin ing an air pathway and composed of a mold- 

ed resilient material, the body spatially con- 
forming to the user's oral cavity and including 
a first opening positioned anteriorly during use 
and a second opening posteriorly during use in 
50 the user's retroglossal area; 

a lip extending from the body sagittally and an- 
teriorly during use for grasping between the us- 
er's teeth, the lip formed from upper and lower 
dental impressions of the user's teeth for hold- 
ss jng the user's teeth slightly apart and the user's 

lower jaw slightly forward from a relaxed-jaw 
position when placed in the user's oral cavity 
with the teeth positioned in the dental impres- 
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sions, the lip being molded to form the first 
opening; 

sensor means for sensing air pressure in the 
body adjacent to the second opening; 
a tubular member coupled at one end to the lip 5 
for communication with the first opening, the 
other end extending distally of the lip; and 
an air pressure source coupled to the other end 
of the tubular member and responsive to the 
sensor means for applying positive air pressure 10 
through the body to the second opening when 
a relatively negative air pressure is sensed. 

16. An oral appliance for facilitating breathing compris- 
ing: '5 

a tubular member defining an air supply path- 
way having a first opening in one end and a sec- 
ond opening in the other end; 
means for securing the appliance with the first 20 
opening positioned anteriorly and the second 
opening positioned in the user's oral cavity; and 
an external positive air pressure source cou- 
pled to the first opening for applying positive air 
pressure to the second opening. 25 

17. The oral appliance of claim 16 further comprising 
sensor means for sensing air pressure in the path- 
way, the source being responsive to the sensor for 
applying positive air pressure to the pathway when 30 
a relatively reduced air pressure is sensed in the 
pathway. 

18. The oral appliance of claim 16 in which the means 

for securing the appliance comprises a lip extending 35 
from the tubular member for grasping between the 
user's teeth. 

19. The oral appliance of claim 18 in which the lip is 
adapted for spatially conforming to the user's bite *o 
when the user's lower jaw is positioned slightly an- 
teriorly from a relaxed-jaw position in relation to the 
upper jaw. 
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